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ABSTRACT : 

A computer comprises a medium drive configured to reproduce data recorded in a 
video recording medium and an audio recording medium. When a reproduction 
switch is turned on if the computer is not powered, it is determined whether 
the video recording medium or the audio recording medium is loaded. If the 
video recording medium is loaded, the operating system is activated and the 
reproduction application is also activated. 

KWIC 
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713/300 

Claims Text - CLTX: 

5. The computer according to claim 3, wherein said controller supplies power 
only to devices designed to reproduce the audio recording medium if it is 
determined that the recording medium is the audio recording medium. 

Claims Text - CLTX: 

6. The computer according to claim 3, wherein said controller/ if it is 
determined that the recording medium is the video recording medium, supplies 
power to first devices designed to reproduce the video recording medium and 
second devices designed not to reproduce the video recording medium, and sets 
said second devices in a power -saving state. 

Claims Text - CLTX: 

7. A computer comprising: a medium drive configured to reproduce data recorded 
in a recording medium; a power switch of the medium drive; and a controller 
configured to determine a type of the recording medium in response to an 
operation of said power switch and perform a reproduction operation in 
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accordance with the determined type. 



Claims Text - CLTX: 

8. The computer according to claim 1, wherein said controller performs an 
audio reproduction operation without changing a power state of the computer if 
it is determined that the recording medium is an audio recording medium, and 
performs a video reproduction operation with activating an operating system of 
the computer and a video reproduction software if it is determined that the 
recording medium is a video recording medium. 

Claims Text - CLTX: 

10. The computer according to claim 7, wherein said controller supplies power 
only to devices designed to reproduce an audio recording medium if it is 
determined that the recording medium is the audio recording medium. 

Claims Text - CLTX: 

11. The computer according to claim 7, wherein said controller supplies power 
first devices designed to reproduce a video recording medium and sets said 
second devices in a power- saving state if it is determined that the recording 
medium is the video recording medium. 

Claims Text - CLTX: 

18. The computer according to claim 16, further comprising a medium drive 
configured to reproduce an audio recording medium and a video recording medium, 
and wherein said activation switch includes a medium drive power switch and a 
reproduction switch, and said controller is configured to determine a type of 
the recording medium, if it is determined that the recording medium is the 
audio recording medium, issue a reproduction command to said medium drive in 
response to an operation of the reproduction switch, if it is determined that 
the recording medium is the video recording medium, activate an operation 
system of the computer, and activate a video reproduction software in response 
to the operation of said reproduction switch. 
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ABSTRACT 



A computer comprises a medium drive configured to repro- 
duce data recorded in a video recording medium and an 
audio recording medium. When a reproduction switch is 
turned on if the computer is not powered, it is determined 
whether the video recording medium or the audio recording 
medixun is loaded. If the video recording medium is loaded, 
the operating system is activated and the reproduction 
appUcation is also activated. 
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US -CL- CURRENT: 713/300 
ABSTRACT : 



A method and apparatus for improved computer system power management is 
described. A power management controller includes a plurality of device idle 
timers, each associated with a particular I/O device. Expiration of the device 
idle timers, and the placing of the associated I/O device into a powered-down 
state, is controlled by device idle time values programmed into timing 
registers. The device idle time values are regularly updated as a function of 
time of day, time of week, etc., to optimize power efficiency. The device idle 
time values are determined by monitoring and recording the history of I/O 
device use. Thus, an I/O device may be quickly powered-down during those time 
periods during which device activity is not expected, whereas the I/O device 
will be maintained in a powered-up state during those times when device 
activity is probable. Also included are device activation timers which 
activate a powered-down computer system or particular I/O device in 
anticipation of a subsequent system event. 

32 Claims, 5 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 3 



Abstract Text - ABTX: 

A method and apparatus for improved computer system power management is 
described. A power management controller includes a plurality of device idle 
timers, each associated with a particular I/O device. Expiration of the device 
idle timers, and the placing of the associated I/O device into a powered-down 
state, is controlled by device idle time values programmed into timing 
registers. The device idle time values are regularly updated as a function of 
time of day, time of week, etc., to optimize power efficiency. The device idle 
time values are determined by monitoring and recording the history of I/O 
device use. Thus, an I/O device may be quickly powered-down during those time 
periods during which device activity is not expected, whereas the I/O device 
will be maintained in a powered-up state during those times when device 
activity is probable. Also included are device activation timers which 
activate a powered-down computer system or particular I/O device in 
anticipation of a subsequent system event. 
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ABSTRACT : 



A mechanism for controlling the powering-on and powering-off of control 
units in a data processing system having a plurality of channels, a plurality 
of control units, and a communications network of links for linking the 
channels to the control units. Each control unit includes a power -control 
table for recording power- control allegiance of the control unit to the 
channels. Where a control unit receives a power -on command from a channel, it 
records the identity of the channel in its power -control table. When a channel 
orders a control unit to power -of f , the control unit checks to see if it owes 
power-control allegiance to the ordering channel. If it does, the control unit 
deletes the identity from its power-control table. The control unit will not 
power -of f unless its power -control table is empty, indicating that it does not 
owe allegiance to any other channel. 

11 Claims, 13 Drawing figures 

Exemplary Claim Number: 2 

Number of Drawing Sheets: 9 
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Abstract Text - ABTX: 

A mechanism for controlling the powering-on and powering-off of control units 
in a data processing system having a plurality of channels, a plurality of 
control units, and a communications network of links for linking the channels 
to the control units. Each control unit includes a power- control table for 
recording power -control allegiance of the control unit to the channels. Where 
a control unit receives a power -on command from a channel, it records the 
identity of the channel in its power-control table. When a channel orders a 
control unit to power -of f, the control unit checks to see if it owes 
power-control allegiance to the ordering channel. If it does, the control unit 
deletes the identity from its power-control table. The control unit will not 
power -of f unless its power- control table is empty, indicating that it does not 
owe allegiance to any other channel . 
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Claims Text - CLTX: 



said each of said plurality of input/output control units recording in its 
control unit association table, in response to a power -on command, an entry 
identifying the source of said power -on command; 

Claims Text - CLTX: 

said each of said plurality of input/output control units recording in its 
control unit association table, in response to a power -on command, an entry 
identifying the source of said power -on command; 

Current US Cross Reference Classification - CCXR: 
713/300 
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ABSTRACT : 



An activity sensing power reduction and conservation apparatus, system, and 
method for a computer system. The computer system has resources including a 
processor, a memory, and an input /output device, and an operating system for 
controlling the resources. At least one of the resources can be placed into in 
any one of three operating modes including a first mode having a first power 
consumption level, a second mode having a second power consumption level less 
than the first level, and a third mode having a third level less than the 
second level. The first mode may be characterized by maintaining clocking of 
the processor at a first clock frequency, the second mode by clocking the 
processor at a second clock frequency less than the first frequency or by not 
maintaining clocking of the processor, and the third mode by maintaining 
operation of the memory to preserve the integrity of any stored memory 
contents. During operation of the computer system in the first mode, activity 
is monitored to detect completion of idle threads executing on the system, and 
the processor clock is slowed or stopped to at least that one resource in 
response to the idle thread completion detection. During operation in the 
second mode where the processor clock is slowed or stopped, a slow or stop 
resource command is generated to slow or turn off clock signal to at least one 
of the resources in response to occurrence of a timeout condition indication 
received from a timer circuit. 

48 Claims, 10 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets : 5 



Abstract Text - ABTX: 

An activity sensing power reduction and conservation apparatus, system, and 
method for a computer system. The computer system has resources including a 
processor, a memory, and an input /output device, and an operating system for 
controlling the resources. At least one of the resources can be placed into in 
any one of three operating modes including a first mode having a first power 
consumption level, a second mode having a second power consumption level less 
than the first level, and a third mode having a third level less than the 
second level. The first mode may be characterized by maintaining clocking of 
the processor at a first clock frequency, the second mode by clocking the 
processor at a second clock frequency less than the first frequency or by not 
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maintaining clocking of the processor, and the third mode by maintaining 
operation of the memory to preserve the integrity of any stored memory 
contents. During operation of the computer system in the first mode, activity 
is monitored to detect completion of idle threads executing on the system, and 
the processor clock is slowed or stopped to at least that one resource in 
response to the idle thread completion detection. During operation in the 
second mode where the processor clock is slowed or stopped, a slow or stop 
resource command is generated to slow or turn off clock signal to at least one 
of the resources in response to occurrence of a timeout condition indication 
received from a timer circuit. 



Brief Summary Text - BSTX: 

Computers function to execute application programs such as word processing, 
spreadsheet and data base management programs. Typically, the computer and the 
application programs are under the control of a software operating system that 
manages the different system parts and resources including some I/O devices. 
For example, during the execution of an application program when the CPU wishes 
to check to determine if any key has been depressed on the keyboard, the CPU 
through a subroutine call to the operating system requests the operating system 
through execution of a subroutine to perform a key-actuation detection task. 
Since the operating system performs many such tasks, the operating system has a 
detailed knowledge of many activities within the computer. However, under some 
circumstances, application programs bypass the operating system and directly 
address I/O devices. Typically, each I/O device is assigned an I/O address 
within an I/O address range. For application programs which directly address 
I/O devices without operating system calls, the operating system is not 
immediately aware of I/O activity. With such complex operation in computers, 
the task of power conservation is difficult. 



Brief Summary Text - BSTX: 

In the software monitor, inactivity is determined by detecting how many 
"active" or "idle" function calls an application makes within some time period. 
In the IBM PC DOS environment, the activity status is checked, for example, no 
less frequently than every 50 milliseconds. There are 256 IBM PC DOS function 
calls and, in principle, each is labeled as "idle" or "active" and each is 
assigned a corresponding positive or negative number. A positive number is 
assigned to an "active" function call and a negative number to an "idle" 
function call . 



Detailed Description Text - DETX: 

The computer 3 typically includes as software an operating system adapted to 
control the computer system and to control operations during application 
program execution. Computer 3 functions to execute application programs such 
as word processing, spreadsheet and data base management programs. Computer 3, 
during the execution of application programs, is under control of a software 
operating system. The operating system manages the different system parts and 
resources including the I/O devices 6 and 7. For example, during the execution 
of an application program when the CPU wishes to check to determine if any key 
has been depressed on a keyboard I/O device, the CPU 4 through a subroutine 
call to the operating system requests the operating system to execute a 
subroutine to perform a key-actuation detection task. Since the operating 
system performs many similar calls to the operating system, these calls 
represent detailed information about many activities within the computer 
system. 



Detailed Description Text - DETX: 
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In the software monitor 80, inactivity is deteirmined by detecting how many 
active or idle function calls an application makes within some time period. In 
the IBM PC DOS environment, the activity status is checked no less frequently 
than every 50 milliseconds. There are 256 IBM PC DOS function calls and each 
is labeled as idle or active with a corresponding positive or negative number. 
A positive number is assigned to an active function call and a negative number 
to an idle function call. The power management software module keeps a running 
total of the accumulated value of the function call numbers as the function 
calls are made. Whenever a function call is made, (either active or idle), the 
power management software module algebraically adds the number to the 
accumulated value and decides whether the system is active or not by comparing 
the magnitude of the accumulated value with a function call threshold. The 
function call threshold for determining activity is a variable depending on the 
computer system speed. 



Current US Original Classification - CCOR: 
713/323 



Current US Cross Reference Classification - CCXR: 
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US -CL- CURRENT: 713/323 ; 713/320 
ABSTRACT : 



An activity sensing power reduction and conservation apparatus, system, and 
method for a computer system. The computer system has resources including a 
processor, a memory, and an input/output device, and an operating system for 
controlling the resources. At least one of the resources can be placed into in 
any one of three operating modes including a first mode having a first power 
consumption level, a second mode having a second power consumption level less 
than the first level, and a third mode having a third level less than the 
second level. The first mode may be characterized by maintaining clocking of 
the processor at a first clock frequency, the second mode by clocking the 
processor at a second clock frequency less than the first frequency or by not 
maintaining clocking of the processor, and the third mode by maintaining 
operation of the memory to preserve the integrity of any stored memory 
contents. During operation of the computer system in the first mode, activity 
is monitored to detect completion of idle threads executing on the system, and 
the processor clock is slowed or stopped to at least that one resource in 
response to the idle thread completion detection. During operation in the 
second mode where the processor clock is slowed or stopped, a slow or stop 
resource command is generated to slow or turn off clock signal to at least one 
of the resources in response to occurrence of a timeout condition indication 
received from a timer circuit. 

48 Claims, 10 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 5 



Abstract Text - ABTX: 

An activity sensing power reduction and conservation apparatus, system, and 
method for a computer system. The computer system has resources including a 
processor, a memory, and an input/output device, and an operating system for 
controlling the resources. At least one of the resources can be placed into in 
any one of three operating modes including a first mode having a first power 
consumption level, a second mode having a second power consumption level less 
than the first level, and a third mode having a third level less than the 
second level. The first mode may be characterized by maintaining clocking of 
the processor at a first clock frequency, the second mode by clocking the 
processor at a second clock frequency less than the first frequency or by not 
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maintaining clocking of the processor, and the third mode by maintaining 
operation of the memory to preserve the integrity of any stored memory 
contents. During operation of the computer system in the first mode, activity 
is monitored to detect completion of idle threads executing on the system, and 
the processor clock is slowed or stopped to at least that one resource in 
response to the idle thread completion detection. During operation in the 
second mode where the processor clock is slowed or stopped, a slow or stop 
resource command is generated to slow or turn off clock signal to at least one 
of the resources in response to occurrence of a timeout condition indication 
received from a timer circuit. 



Brief Summary Text - BSTX: 

Computers function to execute application programs such as word processing, 
spreadsheet and data base management programs. Typically, the computer and the 
application programs are under the control of a software operating system that 
manages the different system parts and resources including some I/O devices. 
For example, during the execution of an application program when the CPU wishes 
to check to determine if any key has been depressed on the keyboard, the CPU 
through a subroutine call to the operating system requests the operating system 
through execution of a subroutine to perform a key-actuation detection task . 
Since the operating system performs many such tasks, the operating system has a 
detailed knowledge of many activities within the computer. However, under some 
circumstances, application programs bypass the operating system and directly 
address I/O devices. Typically, each I/O device is assigned an I/O address 
within an I/O address range. For application programs which directly address 
I/O devices * without operating system calls, the operating system is not 
immediately aware of I/O activity. With such complex operation in computers, 
the task of power conservation is difficult. 



Brief Summary Text - BSTX: 

In the software monitor, inactivity is determined by detecting how many 
"active" or "idle" function calls an application makes within some time period. 
In the IBM PC DOS environment, the activity status is checked, for example, no 
less frequently than every 50 milliseconds. There are 256 IBM PC DOS function 
calls and, in principle, each is labeled as "idle" or "active" and each is 
assigned a corresponding positive or negative number. A positive number is 
assigned to an "active" function call and a negative number to an "idle" 
function call . 



Detailed Description Text - DETX: 

The computer 3 typically includes as software an operating system adapted to 
control the computer system and to control operations during application 
program execution. Computer 3 functions to execute application programs such 
as word processing, spreadsheet and data base management programs. Computer 3, 
during the execution of application programs, is under control of a software 
operating system. The operating system manages the different system parts and 
resources including the I/O devices 6 and 7. For example, during the execution 
of an application program when the CPU wishes to check to determine if any key 
has been depressed on a keyboard I/O device, the CPU 4 through a subroutine 
call to the operating system requests the operating system to execute a 
subroutine to perform a key-actuation detection task. Since the operating 
system performs many similar calls to the operating system, these calls 
represent detailed information about many activities within the computer 
system. 



Detailed Description Text - DETX: 



08/25/2002, EAST Version: 1.03.0002 



In the software monitor 80, inactivity is determined by detecting how many 
active or idle function calls an application makes within some time period. In 
the IBM PC DOS environment, the activity status is checked no less frequently 
than every 50 milliseconds. There are 256 IBM PC DOS function calls and each 
is labeled as idle or active with a corresponding positive or negative number. 
A positive number is assigned to an active function call and a negative number 
to an idle function call. The power management software module keeps a running 
total of the accumulated value of the function call numbers as the function 
calls are made. Whenever a function call is made, (either active or idle), the 
power management software module algebraically adds the number to the 
accumulated value and decides whether the system is active or not by comparing 
the magnitude of the accumulated value with a function call threshold. The 
function call threshold for determining activity is a variable depending on the 
computer system speed. 
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US -CL- CURRENT: 713/321 ; 713/322 ; 713/323 
ABSTRACT : 



The power consumed within an integrated circuit (IC) is reduced without 
substantial impact on its performance for typical applications by throttling 
the performance of particular functional units within the IC. Artificial 
worst -case power consumption is reduced by throttling down the activity levels 
of long-duration sequences of high-power operations. The recent utilization 
levels of particular functional units within an IC are monitored- -for example, 
by computing each functional unit's average duty cycle over its recent 
operating history. If this activity level is greater than a threshold, then 
the functional unit is operated in a reduced-power mode. The threshold value 
is set large enough to allow short bursts of high utilization to occur without 
impacting performance. The invention allows an integrated circuit to 
dynamically make the tradeoff between high-speed operation and low-power 
operation, by throttling back performance of localized functional units when 
their utilization exceeds a sustainable level. Additionally, this dynamic 
power/speed tradeoff can be optimized across multiple functional units within 
an IC or among multiple ICs within a system. Additionally, this dynamic 
power/ speed tradeoff can be altered by providing software control over 
throttling parameters, 

32 Claims, 6 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 5 



Detailed Description Text - DETX: 

Additionally in this example, power coordinator 503 could raise or lower the 
maximum sustainable duty cycle for each of instruction cache functional unit #1 
and data cache functional unit #2 based on whether or not the current activity 
level associated with floating-point functional unit #3 exceeds a threshold. 
The premise here is that floating-point functional unit #3 is never throttled 
because the performance penalty paid by doing that is larger than that paid by 
backing off on the maximum duty cycles of the caches. In practice this premise 
is true for some architectures performing some types of applications, and for 
other architectures or types of applications it would be the other way around. 
The monitoring and control schemes of the present invention are flexible enough 
to accommodate a wide range of such variations. 
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Claims Text - CLTX: 



controlling the mode of operation of a second functional unit within said IC, 
said second functional unit having a second activity level related to said 
first activity level of said first functional unit, and being operable in a 
normal mode and in a reduced -p ower mode by p lacing said second functional unit 
in said reduced -p ower mode whe n said first activity level is greater than a 
threshold. 



Claims Text - CLTX: 

controlling the mode of operation of a plurality of functional units within 
said IC based on a set of throttling parameters, each said functional units 
being operable in a normal mode and in a reduced- p ower mode; a nd 

Current US Original Classification - CCOR: 
7X3/321 

Current US Cross Reference Classification - CCXR: 
713/322 

Current US Cross Reference Classification - CCXR: 
713/323 



08/25/2002, EAST Version: 1.03.0002 




United States Patent [i9] 

Fung 



US005710929A 
[11] Patent Number: 
[45] Date of Patent: 



5,710,929 
Jan. 20, 1998 



[54] MULTI-STATE POWER MANAGEMENT FOR 
COMPUTER SYSTEMS 

[75] Inventor Heniy Tat^Sang Fung, San Jose, Calif. 

[73] Assignee: Vadem Coiporationf San Jose, Calif. 

[21] AppL No.: 458,189 
[22] Filed: Jul 2, 1995 

Related U^. Application Data 



[63] 



[51] 
[52] 



CcQtinnatioa of Sec No. 285,169, Aug. 3, 1994, abandoned, 
which is a continaation of Sen No. 17,975, Feb. 12, 1993, 
Pat No. 5,396,635, which is a continnadan of Scl No. 
908,533, Jun. 29, 1992, abandoned, which is a continuation 
of Sex. No. 532314, Jnn. 1, 1990, abandoned. 



Int CL** 

U.S. a. . 



[58] FlddofSeait^ 



. G06F 1732 

395/750; 364/273.1; 364/273.3; 

364/DIG. 1 

395/800, 750; 

3647273.1, 2733, DIG. 1 

[56] References Qted 

U.S. PATENT DOCUMENTS 

3,725,868 4/1973 Mahncr, Jn ct al 395/375 

4317,180 2/1982 Lies - 364/707 

4309,148 4/1985 Asano et al 365/230.06 

4370^19 2/1986 Shibukawa et al. . 395/775 



4,698,748 lCyi987 Juzswiketd 395/750 

4,747,041 5/1988 EngdetaL 395/750 

4,835,681 5/1989 Cnlley 395/500 

4,963,769 10/1990 HfllpddetaL .„ 365/185.18 

4,980336 12/1990 Carter etal „ 364/483 

5,041,964 mm Cde^al. 395^^50 

5,083,266 1/1992 Watanabe . 395/550 

5,167,024 11/1992 Smith etal .„ 395/375 

5,175345 12/1992 litfle 395/550 

5,201,059 4/1993 Nguyen 395/800 

5,218,704 6/1993 Watts, Jr. et al. 395/750 

5,222,239 €71993 Rosch ...» 395/750 

5,247,164 9/1993 Takahashi 235/492 

5,247,655 9/1993 Khan etal 395/550 

5360,024 9/1996 Harper etal. 395/750 

Primary Examiner— John R Hamty 

Attorneys Agent, or Firm—F[dta Hohbach Test Albritton & 

Herbert LLP; R Michad Anaman 

[57] ABSTRACT 

A power conservation system for use in a compater system. 
The power conservation system has an activity mointor and 
a plurality of modes of operation. By controlling the power 
mode of operation in response to the activity of the computer 
system, the power consumption of the conqjuter system is 
controlled. Coupling of circuit power and clock, signals are 
used to control power oonsun^tion and bo& hardware and 
software coi]:^onettts may separately or together monitor 
and control operation. 

12 Claims, 5 Drawing Sheets 




i 



08/25/2002, EAST Version: 1.03.0002 



US-PAT-NO: 5758175 
DOCUMENT- IDENTIFIER: US 5758175 A 

TITLE: Multi-mode power switching for computer systems 
DATE-ISSUED: May 26, 1998 
INVENTOR- INFORMATION : 

NAME CITY STATE ZIP CODE COUNTRY 

Fung; Henry Tat -Sang San Jose CA N/A N/A 



US -CL- CURRENT: 713/323 ; 713/300 ; 713/320 
ABSTRACT : 



A power conservation system for use in a computer system. The power 
conservation system has an activity monitor and a plurality of modes of 
operation. The power conservation system has a power switching unit which 
couples the power supply to a selected group of the computer system circuits 
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Abstract Text - ABTX: 

A power conservation system for use in a computer system. The power 
conservation system has an activity monitor and a plurality of modes of 
operation. The power conservation system has a power switching unit which 
couples the power supply to a selected group of the computer system circuits 
depending upon the power mode of operation . By controlling the power mode in 
response to the activity of the computer system, the power consumption of the 
computer system can be controlled . 

Brief Summary Text - BSTX: 

Computers function to execute application programs such as word processing, 
spreadsheet and data base management programs. Typically, the computer and the 
application programs are under the control of a software operating system that 
manages the different system parts and resources including some I/O devices. 
For example, during the execution of an application program when the CPU wishes 
to check to determine if any key has been depressed on the keyboard, the CPU 
through a subroutine call to the operating system requests the operating system 
through execution of a subroutine to perform a key-actuation detection task . 
Since the operating system performs many such tasks, the operating system has a 
detailed knowledge of many activities within the computer. However, under some 
circumstances, application programs bypass the operating system and directly 
address I/O devices. Typically, each I/O device is assigned an I/O address 
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within an I/O address range. For application programs which directly address 
I/O devices without operating system calls, the operating system is not 
immediately aware of I/O activity. With such complex operation in computers, 
the task of power conservation is difficult. 



Brief Summary Text - BSTX: 

In the software monitor, inactivity is determined by detecting how many 
"active" or "idle" function calls an application makes within some time period. 
In the IBM PC DOS environment, the activity status is checked, for example, no 
less frequently than every 50 milliseconds. There are 256 IBM PC DOS function 
calls and, in principle, each is labeled as "idle" or "active" and each is 
assigned a corresponding positive or negative number. A positive number is 
assigned to an "active" function call and a negative number to an "idle" 
function call. 



Detailed Description Text - DETX: 

The computer 3 typically includes as software an operating system adapted to 
control the computer system and to control operations during application 
program execution. Computer 3 functions to execute application programs such 
as word processing, spreadsheet and data base management programs. Computer 3, 
during the execution of application programs, is under control of a software 
operating system. The operating system manages the different system parts and 
resources including the I/O devices 6 and 7. For example, during the execution 
of an application program when the CPU wishes to check to determine if any key 
has been depressed on a keyboard I/O device, the CPU 4 through a subroutine 
call to the operating system requests the operating system to execute a 
subroutine to perform a key-actuation detection task . Since the operating 
system performs many similar calls to the operating system, these calls 
represent detailed information about many activities within the computer 
system. 



Detailed Description Text - DETX: 

In the software monitor 80, inactivity is determined by detecting how many 
active or idle function calls an application makes within some time period. In 
the IBM PC DOS environment, the activity status is checked no less frequently 
than every 50 milliseconds. There are 256 IBM PC DOS function calls and each 
is labeled as idle or active with a corresponding positive or negative number. 
A positive number is assigned to an active function call and a negative number 
to an idle function call. The power management software module keeps a running 
total of the accumulated value of the function call numbers as the function 
calls are made. Whenever a function call is made, (either active or idle), the 
power management software module algebraically adds the number to the 
accumulated value and decides whether the system is active or not by comparing 
the magnitude of the accumulated value with a function call threshold. The 
function call threshold for determining activity is a variable depending on the 
computer system speed. 



Claims Text - CLTX: 

power director means which in response to the mode of o peration establis hed by 
said mode controlle r selectiv ely couples each of the plurality of power control 
lines to said memory cell such that a signal is generated on the power con trol 
line tha t is dependent upon the state of the memory cell; 

Claims Text - CLTX: 
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power director means which in response to the mode of o peration of the m ode 
controlle r selectiv ely couples each of the plurality of power con trol lines to 
said memory cell associated with that power con trol line suc h that a signal is 
generated on the power con trol line tha t is dependent upon the state of the 
memory cell to which it is coupled; 

Claims Text - CLTX: 

controlling a power mode of operation in response to said conserve signal t o 
select a mode of o peration from amo ng at least a first mode and a second mode; 
and 
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